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Nitrogen-fixing Rhizobium bacteria form nodules on the roots of plants they infect,
supplying the plant with nitrogen in return for nourishment from the plant.
Genetic engineers are trying to alter Rhizobium bacteria so that they will infect
plants other than legumes. Alternatively, researchers are seeking to transfer the
ability to fix nitrogen into other microorganisms that live in association with crops.

Genetic engineering will also be used to combat those microorga-
nisms, such as certain bacteria and fungi, that harm crops. A particu-
larly interesting example involves the bacterium Pseudomonas
syringae. A protein on the surface of this widespread bacterium
initiates the formation of ice when temperatures drop below freezing. If
this protein were eliminated through recombinant DNA or conven-
tional mutational techniques, temperatures could drop several more
degrees before frost damage began to occur.

Microorganisms amenable to genetic engineering also play critical
roles in animal agriculture. For instance, some microbes are lethal to
the insects that transport diseases into animals. An example is the